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Introduction
There are several options for surgical treatment of stress urinary incontinence. The use of a synthetic mesh such as the tension-free vaginal tape has gained popularity because of the simplicity of the procedure. It is a minimally invasive procedure with a cure rate as high as 90%. 1 However, it is associated with certain risks, including bowel or major vessel injury, intraoperative bladder perforation, and chronic erosion of the mesh into the bladder. As for the intraoperative complications, bladder perforation is most frequent. 2 Some advocate the use of cystoscopy routinely during surgery and repositioning of the tape if bladder perforation is seen. However, the perforation can still be missed due to technical unfamiliarity with cystoscopy. 3 In addition, chronic mesh erosion can be a late complication of the procedure. The exposed intravesical mesh due to either missed intraoperative bladder perforation or bladder erosion may cause complications such as irritative voiding symptoms or bladder stone formation. Removal of the exposed mesh from the bladder is mandatory for the management of tape-related intravesical complications. Several techniques have been reported, such as open exploration, 4,5 combined transurethral and transabdominal endoscopic procedures, 6 or laparoscopy-assisted procedures. 7 Recently, we managed two cases of tape-related intravesical complications after antiincontinence sling surgery with a novel approach using transurethral thulium laser assisted with a suprapubic transvesical minilaparoscopic grasper. We present specifically the technical points with a video demonstration.
Materials and methods

Case 1
A 46-year-old female complained of stress urinary incontinence on sneezing, coughing, and fast walking for many years. Operation with a tension-free vaginal tape secure system (Ethicon, Somerville, NJ, USA) was performed, and the symptoms resolved. However, the symptoms recurred 2 years later, and repeat anti-incontinence surgery was performed using an Align urethral support system (Bard, Covington, GA, USA). Dysuria and lower abdominal discomfort occurred following the operation. Cystoscopy revealed exposed mesh at the left anterolateral bladder wall (Fig. 1A) . Missed intraoperative bladder perforation during the anti-incontinence surgery was thought to be the cause. Following informed consent, the patient was positioned in lithotomy, and cystoscopy was performed. A suprapubic transvesical 3 mm laparoscopic trocar was placed and a mini-laparoscopic grasper was inserted to grab the mesh for countertraction (Fig. 1B) . A novel thulium laser (120 W, RevoLix; LISA Laser Products OHG, Katlenburg-Lindau, Germany) was then introduced via a bare-ended quartz fiber (440 mm core diameter) transurethrally for resection of the exposed mesh. With the assistance of a mini-laparoscopic grasper, the mesh could be resected deeply to part of the submucosa (Video). The mesh was removed transurethrally after resection (Fig. 1C) . A urethral Foley catheter was left indwelling for 2 weeks. Her symptoms improved following the removal of the intravesical mesh.
Supplementary video related to this article can be found at http://dx.doi.org/10.1016/j.urols.2014.05.002.
Case 2
A 44-year-old female had undergone a Burch colposuspension for cystocele in 1999. However, the cystocele recurred 8 years later, and she underwent another anterior and posterior vaginal wall repair with concurrent anti-incontinence sling surgery. Refractory dysuria was experienced after the second operation. Pelvic examination revealed severe tenderness at the right anterior vaginal wall associated with urgency. Computed tomography showed a calcified lesion at the right urinary bladder wall (Fig. 2) . On cystoscopy, an encrusted polypropylene mesh tape was seen on the right side of the bladder wall near the bladder neck (Fig. 3A) . Chronic erosion of the mesh was thought to be the most likely cause. Vesicolithotripsy was performed first using a lithoclast, with subsequent exposure of the intravesical mesh. The mesh was removed in the same manner as described previously ( Fig. 3B and 3C ; Video).
Results
In both cases, with the effective assistance of a suprapubic minilaparoscopic grasper for countertraction, the intravesical mesh was removed with thulium laser. The Foley catheter was retained for 1 week after removal of the intravesical mesh. The patients were followed up regularly after the removal of the intravesical mesh. The irritative symptoms were significantly relieved. Cystoscopy was arranged for the first patient 6 months later. It revealed a wellhealed scar at the previously exposed mesh site.
Discussion
Since the introduction of tension-free vaginal tape by Ulmsten and Petros in 1995, 8 midurethral sling procedures have widely been accepted as effective and minimally invasive alternatives for treatment of female stress urinary incontinence. Despite the effectiveness of midurethral sling surgery, this procedure is inevitably associated with morbidities. Intraoperative bladder injury is the most common among all complications, with the reported incidence rates being as high as 5.8e14%. 1, 4, 9, 10 Late complications such as mesh erosion into the bladder or urethra are not uncommon. The reported erosion rates varied from 0.3% to 23%.
11
Careful cystoscopic examination with a well-distended bladder during sling placement is suggested to recognize intraoperative bladder perforation. 3 Usually bladder perforation detected intraoperatively is managed with repositioning of the mesh and prolonged catheter drainage. 9 It seldom leads to long-term complications. Persistent urinary tract infection, irritative voiding symptoms, hematuria, and other lower urinary tract symptoms after midurethral sling surgery are warning signs for missed bladder perforation or chronically eroded mesh. Patients presenting with these symptoms warrant a thorough pelvic examination and careful cystoscopy. The recommended treatment of intravesical mesh-related complications is removal of the intravesical segment of tape. Several methods have been reported, but there is no consensus on the best approach. Open cystotomy with either the suprapubic or retropubic approach has been described. 4, 5 Wound complications such as postoperative pain or wound infection are common with this approach. Endoscopic removal is a reasonable alternative because it obviates the morbidity of wound complications. Transurethral excision with a holmium laser or cutting loop has been reported. 12e14 However, the pure transurethral approach is limited by the inability to apply adequate traction on the segment of intravesical mesh. As such, there is a possibility that the mesh cannot be resected completely, resulting in the recurrence of encrustation or irritative voiding symptoms. Recently, a number of combined suprapubic transvesical and transurethral approaches have been reported. These approaches can provide more effective traction on the mesh segment and a superior chance of complete resection. For example, a flexible grasper can be placed through the operating channel of the cystoscope for traction on the mesh. The mesh can then be resected with laparoscopic scissors passed through a suprapubic trocar under effective traction. 7,15 Jorion 16 resected intravesical mesh using endoscopic scissors through a transurethral nephroscope. Laparoscopic forceps were used for traction via a 5 mm suprapubic trocar. Cornel and Vervest 6 inserted two 5 mm laparoscopic trocars as working ports, using a transurethral cystoscope as a camera. The mesh was resected with endoscopic scissors inserted through one of the trocars, assisted by forceps inserted through the other trocar. Tm:YAG laser is a continuous-wave thulium-doped YAG laser (RevoLix; LISA Laser Products OHG), which emits a wavelength of 2.013 mm and is highly absorbed by water. It is well suited for tissue ablation and resection, with the depth of damage being restricted to <1 mm. We used an innovative approach by applying thulium laser for resection of the exposed intravesical mesh transurethrally. It was assisted by a mini-laparoscopic grasper through a suprapubic transvesical 3 mm laparoscopic trocar. Effective countertraction for intravesical mesh could be achieved in such a manner. The mesh could be resected deeply to part of the submucosa with good countertraction. The suprapubic trocar site can be adjusted according to the location of intravesical mesh for better traction.
Postoperatively, the Foley catheter was retained for 1 week. Both patients got significant symptom relief. The patients can be followed up with cystoscopy 3e6 months after the operation for inspection of the mesh exposure site.
Our novel approach has several advantages. First, the resection of mesh by thulium laser is satisfactory and the damage to the With the assistance of the mini-laparoscopic grasper, the mesh could be resected deep to the bladder mucosa effectively. Case 2: An encrusted polypropylene mesh tape attached to the right lateral bladder wall near the bladder neck was seen on cystoscopy. Vesicolithotripsy was performed first, and intravesical mesh was exposed subsequently. The mesh was removed in the same manner as in the former patient.
bladder wall is limited due to the characteristics of thulium laser. Meanwhile, mucosal bleeding can be controlled by thulium laser. Second, the suprapubic wound complications can be greatly reduced using a 3 mm laparoscopic trocar. Third, the traction for intravesical mesh is efficacious and adjustable. However, some potential complications may develop during or after this procedure. One of them is extraperitoneal bladder rupture, which can be managed with prolonged urethral catheterization. Care should be taken not to overdistend the bladder, to avoid this complication. Another serious complication is vesicovaginal fistula formation. It can be avoided by carefully carrying out the resection under the guidance of an intravaginally inserted finger. The risks are higher for patients with mesh extruded from the urethra.
14 An additional issue related to patient safety is whether the particulate that may be generated during laser cutting of polymer is toxic. Some toxic particulates such as formaldehyde, hydrochloric acid, etc. may be produced after laser cutting. However, the intravesical mesh we removed was made of polypropylene, with the characteristics of high resistance to breakage and chemical/thermal influences. 17 Therefore, it may be safe to use laser for cutting polypropylene mesh.
To our knowledge, this is the first report on the use of thulium laser for transurethral resection of intravesically exposed mesh, assisted with a suprapubic transvesical mini-laparoscopic grasper, after anti-incontinence sling procedures. From a technical point of view, this method is easy to perform for experienced urologists and effective for the resection of intravesical mesh.
Conclusion
The possibilities of intraoperative bladder injury or chronic mesh erosion into the urinary bladder should always be kept in mind in patients who have undergone anti-incontinence sling surgery, especially for those with irritative voiding symptoms or persistent urinary tract infection. Removal of the intravesical segment of mesh is mandatory in the management of such complications. We provide a safe, efficacious, and minimally invasive alternative for the excision of intravesical mesh, which involves the use of transurethral thulium laser assisted by suprapubic transvesical mini-laparoscopic instruments.
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